favorable place for the deposition of eggs. A treatment two or three times a week ought to suffice for all these cases except where large quantities of organic material are added, when the borax application should be made immediately, using the same quantity as in the treatment of horse manure. The best results are always obtained when the borax is applied in solution daily, as it is effective against the eggs and the maggots during their feeding period. (Table V, series 52, G and H.) Borax probably has no effect on the pupae or adult flies.
GENERAL PLAN OF EXPERIMENTAL WORK. CAGE EXPERIMENTS.
The plan of the work was the same as that outlined in Bulletin No. 118 , and in addition a few experiments were carried out in concrete pits.
New cages were constructed for the experiments at Arlington.
In order to prevent the escape of larvae by migration, the galvanizediron pans in the cages in which the manure was placed were made 2 feet deep, and the small openings in the bottom of the pans through which the water drained off were covered with fine wire gauze. The legs were made 8 inches high to facilitate the removal of any larvae which might get into the drip pans.
The manure was sprinkled in three layers by putting 2 bushels of manure in the cage and applying 2J gallons of the solution. This was repeated in the second layer of 2 bushels. Finally the remaining 4 bushels were added and the last 5 gallons of the solution applied.
When a chemical was applied in dry condition it was scattered over the surface of the manure, which was also treated in three layers, and 10 gallons of water were afterwards added. The manure in the control cages was sprinkled with water equal to the volume of the solutions used. The flies which were caught in the traps attached to the top of the cages were chloroformed and counted, and at the end of each experiment a comparison of the total number was made, and from these counts an index of the effectiveness of the chemical was obtained.
Only fresh manure was used in the experiments, and every effort was made to provide for an even distribution of fly eggs and larvae.
That it was impossible to secure an equal infestation in all cages is evident from a comparison of the fly counts from the control cages.
OPEN-PILE EXPERIMENTS.
A few open-pile The manure samples were analyzed for solids, ash, ammonia, and nitrogen, using the methods of the Association of Agricultural Chemists (Wiley, 1908 (Howard, 1911 Larkspur. -Ground seeds of larkspur (Delphinium) were tested, using solutions prepared by treating 1 pound of the ground seeds with 10 gallons of 1 per cent sulphuric acid and allowing them to extract for 12 hours. The extract was applied undiluted, diluted 1 to 5, and diluted 1 to 15.
The apparent larvicidal effect varied from 57 to 90 per cent. The bacteria were not affected by the application of the undiluted extract, and the only change in the manure noted was a decrease of alkalinity due to the acid present in the extract added.
Stramonium. -A sulphuric-acid extract of the ground leaves of stramonium {Datura stramonium) was prepared by mixing 1 pound of the ground dried leaves with 10 gallons of 1 per cent sulphuric acid and allowing this to stand for 12 hours. This extract was employed undiluted, diluted 1 to 5 and 1 to 15. The larvicidal results were not as satisfactory as those obtained above where larkspur extracts were employed. The bacterial count on manure treated with the undiluted extract was lowered somewhat, and the reaction showed a slight reduction in alkalinity due to the sulphuric acid present in the extract applied.
Hellebore. -Roots of hellebore {Veratrum album and Veratrum viride) were used both in a ground and in a powdered condition. As the following results will show, the powdered hellebore proved to be the more effective. Both 1 per cent sulphuric acid and water extracts of ground hellebore were used in cage experiments at Arlington (Table VI, fig. 3 ), while the maggots have worked the untreated pile shown (PL I, fig. 2 ), the manure being finely divided and the pile scattered by the feeding and migration of the larva?.
The bacterial counts of manure in the cages (Table VI) Barber, placing hellebore-treated manure in coops with chickens and using as controls chickens in a coop with untreated manure.
Thirty-eight one-hundred ths of a pound of powdered hellebore was mixed with 4 bushels of manure and placed in one coop with four chickens, and every three days another lot of the manure similarly treated was placed in this coop. The manure which was used contained fly maggots, consequently the chickens were eager to peck through it. In addition, the chickens, in both cases, were fed on cracked corn and were given fresh water. The appearance of the chickens was noted daily, and the test has been conducted for several weeks with no apparent ill effect due to hellebore.
SUMMARY.
The larvicidal efficiency of both inorganic and organic substances was tested and bacteriological and chemical examinations of horse manure to which many of these substances were applied are reported.
The following inorganic substances were tried:
Lime-sulphur.
Chlorid of lime.
Sulphuric acid.
Epsom salts.
Of these substances arsenical dip was the only one which when used in amounts considered practical destroyed the larvae of the house fly. Because of its poisonous nature the use of arsenical dip as a larvicide is not recommended.
The following organic substances were tested:
Aniline* Beta-naphthol.
Cresylic acid.
Para-dichlorobenzene.
Formaldehyde.
Nitrobenzene.
Oxalic acid.
Pyridine.
Aniline, pyridine, and nitrobenzene, when used in certain dilutions, gave satisfactory larvicidal results, but the cost precludes their use.
The larvicidal action of the following plant materials was tested:
Plant material containing saponin
Corn cockle (Agrostemma gilhago).
Agave (Agave lecheguilla).
